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Sir: 

This brief is in furtherance of the Notice of Appeal filed on November 4, 2009. 
Applicants hereby appeal to the Board from the decision of the Examiner in the Final Office 
Action mailed August 4, 2009, responsive to Applicant's Response filed on April 16, 2009, of 
the pending claims (1-19, 21, 23-25, 27, 28 and 30). Accordingly, claims 1-19, 21, 23-25, 27, 28 
and 30 are now on Appeal. 
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I- REAL PARTIES IN INTEREST 

The real party in interest in this appeal is the Agency for Science, Technology and 
Research, the assignee of record, which is a Singapore government agency. 

II. RELATED APPEALS AND INTERFERENCES 

Applicant is unaware of any appeals or interferences that will directly affect, or be 
directly affected by, or have a bearing on the Board's decision in this appeal. 

III. STATUS OF CLAIMS 

Claims on Appeal are claims 1-19, 21, 23-25, 27, 28 and 30, as set forth in Appendix A 
of this brief. Claims 1-19,21, 23-25, 27, 28 and 30 stand finally rejected by the Examiner in the 
Final Office Action mailed August 4, 2009. Claims 20, 22, 26 and 29 are canceled. 

IV. STATUS OF AMENDMENTS 

No amendments have been filed subsequent to the final rejection of August 4, 2009, from 
which the present Appeal is taken. 

V. SUMMARY OF CLAIMED SUBJECT MATTER 

The claimed subject matter is a flexible organic light emitting device ("OLED") that 
provides enhanced light output, superior barrier properties, high flexibility and can be easily 
fabricated. The OLED comprises a flexible substrate, a lower electrode layer on the flexible 
substrate, an upper electrode layer and an organic region between the lower electrode layer and 
the upper electrode layer. See Specification at FIG. 1 and % 14. The upper electrode layer is at 
least semi-transparent. See id. at ^ 16. The flexible substrate comprises a metal layer and an 
upper substrate layer comprising a material selected from the group consisting of a plastic layer, 
a polymer layer and a dielectric layer. See id at f 14. Electroluminescence can take place in the 
organic region when a voltage is applied between the lower electrode layer and the upper 
electrode layer. See id at U 19. The metal layer and the upper substrate layer are disposed such 
that light generated as a result of the electroluminescence directed towards the metal layer 
through the upper substrate layer is reflected back to the at least semi-transparent upper electrode 
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layer for enhancing light output from the flexible organic light emitting device. See id. at FIG. 4 
and % 15. 

VI. GROUNDS OF REJECTION TO BE REVIEWED ON APPEAL 

Whether independent claim 1 and its dependent claims 9, 11, 28 and 30 are unpatentable 
under 35 U.S.C. § 103(a) over U.S. Publication No. US 2002/0173354 to Winans ("Winans") in 
view of U.S. Patent No. 6,856,086 to Grace et al. ("Grace"). 

Whether independent claim 1 and its dependent claims 2-8, 12-13, 15 and 23-24 are 
unpatentable under 35 U.S.C. § 103(a) over U.S. Publication No. US 2003/0178937 to Mishima 
("Mishima") in view of Grace. 

Specifically, the issues on appeal are (1) whether each and every limitation of the claims 
is taught by the references; and (2) as to Grace, whether the references could be combined by one 
having ordinary skill in the art, in particular whether liquid crystal display ("LCD") technology 
can be applied to the present claims relating to the distinct flexible organic light emitting device 
("OLED") technology. 

VII. ARGUMENT 

A. Baekgrmmd 

Independent claim 1 and many of its dependent claims stand rejected under § 103(a) over 
U.S. Patent Application Publication No. US 2002/0173354 to Winans ("Winans") in view of 
U.S. Patent No. 6,856,086 to Grace et al. ("Grace") and U.S. Patent Application Publication No. 
US 2003/0178937 to Mishima ("Mishima") in view of Grace. Where references are inapplicable 
to support an obviousness rejection for an independent claim, the references also are inapplicable 
to the dependent claims because the claim limitations undisclosed by the references are also part 
of the dependent claims. 

The devices of the present application include flexible OLEDs that provide enhanced 
light output, superior barrier properties, high flexibility and can be easily fabricated. The OLED 
comprises a metal layer and an upper substrate layer disposed such that light generated as a 
result of the electroluminescence directed towards the metal layer through the upper substrate 
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layer is reflected back to the at least semi-transparent upper electrode layer for enhancing light 
output from the flexible organic light emitting device. 

None of the cited references teaches or suggests using a metal layer to reflect light 
resulting from electroluminescence and enhance light output. Rather, to the extent the references 
disclose a metal layer, the metal layer is used to prevent entry of light through the back of the 
lighting device. The disclosure of Winans teaches light-emitting interface displays for input and 
output of gaming information on a gaming machine including OLEDs that emit light through the 
top cathode layer and wherein the substrate may be a flexible material such as plastic film or 
reflective metal foil to make the device more impact resistant. The disclosure of Grace teaches a 
display device including OLEDs having a front panel and a back panel wherein one of the panels 
includes a rigid substrate and the other panel includes a flexible substrate wherein the back panel 
has an opaque coating to prevent ambient light from entering the device through the back panel. 
The disclosure of Mishima teaches a light-emitting device comprising an anode, one or more 
organic compound layers and a transparent cathode wherein a flexible support substrate is made 
of a metal foil having an insulating layer. 

In the most recent rejection, from which this appeal is taken, the Examiner relied on 
combinations of Winans, Mishima and Grace to satisfy the limitations of independent claim 1. 

B. Rejection of claims 1, 9, 11, 28 and 30 under 103(a) over Winans in view of 
Grace 

1. THE CITED REFERENCES DO NOT TEACH OR SUGGEST THE 
LIMITATION OF THE METAL LAYER AND UPPER SUBSTRATE LAYER 
DISPOSED SUCH THAT LIGHT RESULTING FROM 
ELECTROLUMINESCENCE IS REFLECTED BACK FOR ENHANCING 
LIGHT OUTPUT, AS RECITED IN INDEPENDENT CLAIM 1 

The failure of an asserted combination to teach or suggest each and every feature of a 
claim is fatal to an obviousness rejection under 35 U.S.C. § 103. An asserted combination of 
references must teach or suggest each and every claim feature. See In re Royka, 490 F.2d 981 
(C.C.P.A. 1974). The Board recently stated: 
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When determining whether a claim is obvious, an examiner must make "a 
searching comparison of the claimed invention - including all its limitations - 
with the teaching of the prior art." Thus, "obviousness requires a suggestion of all 
limitations in a claim." Moreover, as the Supreme Court recently stated, "there 
must be some articulated reasoning with some rational underpinning to support 
the legal conclusion of obviousness." In re Wada and Murphy, Appeal 2007- 
3733, 7 (B.P.A.I. 2007) {citing CFMT, Inc. v. Yieldup Intern. Corp., 349 F.3d 
1333, 1342 (Fed. Cir. 2003)) (citing In re Ochiai, 71 F.3d 1565, 1572 (Fed. Cir. 
1995)) (citing KSR v. Teleflex, 127 S. Ct. 1727 at 1741 (2007)). 

The necessary presence of all claim features is axiomatic, since the Supreme Court has long held 
that obviousness is a question of law based on underlying factual inquiries, including ... 
ascertaining the differences between the claimed invention and the prior art. Graham v. John 
Deere Co., 383 U.S. 1 (1966). In sum, it remains well-settled law that obviousness requires at 
least a suggestion of all of the features in a claim. 

Here, the cited references cannot render independent claim 1 obvious because they fail to 
teach or suggest all of the features of claim 1. Independent claim 1 recites a flexible organic 
light emitting device comprising a flexible substrate comprising a metal layer and an upper 
substrate layer comprising a material selected from the group consisting of a plastic layer, a 
polymer layer and a dielectric layer, wherein the lower electrode is formed on the upper substrate 
layer. The metal layer and upper substrate layer are disposed such that light generated as a 
result of electrolum inescence directed towards the metal layer through the upper substrate layer 
is reflected hack to the at least semi-transparent upper electrode layer for enhancing light output 
from the flexible organic light emitting device. 

The Winans reference does not teach or suggest reflecting light generated as a result of 
the electrode luminescence for enhancing light output from the flexible organic light emitting 
device. Although Winans teaches that the substrate "may be a flexible material such as an 
optically-clear plastic film or a reflective metal foil" (See Winans at If 01 19), there is no teaching 
or suggestion of any involvement or use of the reflective metal foil in reflecting light resulting 
from electroluminescence for enhancing light output from the light emitting device. Rather, in 
the Winans device the flexible material, which may be a reflective metal foil, is used to make the 
OLED display more impact resistant. See Winans at f0119. Winans also suggests that the 
reflective metal foil could be used to prevent ambient light from entering the device through the 
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substrate or back panel. See Winans at f 0120 ("when the OLED cell structure is transparent and 
emits light through the top cathode layer 454 then it may be used on top of opaque substrates 
such as metal, foils and wood that may form the exterior surface of a gaming machine"). Thus, 
the disclosure of Winans fails to teach or suggest a light emitting device that uses a reflective 
metal foil to reflect light resulting from electroluminescence to enhance light output and fails to 
teach one of skill in the art how a reflective metal foil could be so used. 

Grace does nothing to cure the infirmities of Winans. Grace makes no reference to using 
reflective metal coatings to enhance light output. Rather, Grace teaches that a light emitting 
device may be configured to inhibit ambient light from entering the device through the back 
panel to improve the contrast ratio of the display device. See Grace at col. 19, lines 55-64. 
Grace does not disclose, teach or suggest "said metal layer and said upper substrate layer are 
disposed such that light generated as a result of said electroluminescence directed towards said 
metal layer through said upper substrate layer is reflected back to said at least semi-transparent 
upper electrode layer for enhancing light output from the flexible organic light emitting device" 
as recited in independent claim 1. 

Because the references do not teach or suggest a metal layer and upper substrate layer are 
disposed such that light generated as a result of electroluminescence directed towards the metal 
layer through the upper substrate layer is reflected back to the at least semi-transparent upper 
electrode layer for enhancing light output from the flexible organic light emitting device, 
independent claim 1 and its dependent claims 9, 11, 28 and 30 are not obvious over the 
references cited. Withdrawal of the rejection is kindly requested. 
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C. Rejection of claims 1, 2-8, 12-13, 15 and 23-24 under 103(a) over 
Mishima in view of Grace 

THE CITED REFERENCES DO NOT TEACH OR SUGGEST THE 
LIMITATION OF THE METAL LAYER AND UPPER SUBSTRATE LAYER 
DISPOSED SUCH THAT LIGHT RESULTING FROM 
ELECTROLUMINESCENCE IS REFLECTED BACK FOR ENHANCING 
LIGHT OUTPUT, AS RECITED IN INDEPENDENT CLAIM 1 

Claim 1 recites a flexible organic light emitting device comprising a flexible substrate 
comprising a metal layer and an upper substrate layer comprising a material selected from the 
group consisting of a plastic layer, a polymer layer and a dielectric layer, wherein the lower 
electrode is formed on the upper substrate layer. The metal layer and upper substrate layer are 
disposed such that light generated as a result of electroluminescence directed towards the metal 
layer through the upper substrate layer is reflected back to the at least semi-transparent upper 
electrode layer for enhancing light output from the flexible organic light emitting device. 

The most recent Office Action acknowledges that Mishima fails to teach that the metal 
foil is reflective such that light generated as a result of electroluminescence directed towards the 
metal foil is reflected back to the at least semi-transparent upper electrode for enhancing light 
output from the flexible organic light emitting device (August 4, 2009 Office Action at 4). Grace 
does not make up for the deficiencies of Mishima. As discussed in detail above, Grace does not 
teach or suggest reflective metal coatings used to enhance light output. 

Because the references do not teach or suggest a metal layer and upper substrate layer 
disposed such that light generated as a result of electroluminescence directed towards the metal 
layer through the upper substrate layer is reflected back to the at least semi-transparent upper 
electrode layer for enhancing light output from the flexible organic light emitting device, 
independent claim 1 and its dependent claims 2-8, 12-13, 15 and 23-24 are not obvious over the 
references cited. Withdrawal of the rejection is kindly requested. 

Further, in relation to claims 2 and 3, claim 2 recites a flexible organic light emitting 
device of claim 1, wherein at least one of said upper and lower electrodes has an interfacial 
modified surface for enhancing charge carrier injection. In the most recent Office Action the 
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examiner supports his rejection with reference to paragraph [0033] of Mishima. However, 
paragraph [0033] of Mishima merely discloses selection of a material for the anode, for 
achieving a desired work function of > 4eV. The various materials, mixtures or laminates 
described have to satisfy the work function requirement disclosed. Significantly, this is 
disclosure simply of a material choice to satisfy the requirement. Nowhere is there any 
disclosure of an interfacial modified surface of the anode in Mishima, as defined in claim 2, 
Therefore, because the references do not teach or suggest at least one of said upper and lower 
electrodes has an interfacial modified surface for enhancing charge carrier injection, dependent 
claim 2, and dependent claim 3 which is dependent on claim 2 as an intervening claim, are not 
obvious over the references cited. 

D. Rejection of claims 1-9, 11-13, 15, 23-24, 28 and 30 under 103(a) in 
view of Grace as a secondary reference 

GRACE IS NOT A PROPER REFERENCE BECAUSE IT RELATES TO AN 
ENTIRELY DIFFERENT TECHNOLOGY 

The sections of Grace cited in the most recent Office Action are not applicable to the 
present claims because those sections pertain to an entirely different technology. The Office 
Action cited FIG. 1, column 4, lines 15-23 and column 7, lines 3-11, which describe LCD 
devices, (i.e. gray scale shutters for light), not OLEDs, which are primary light emitting devices, 
i.e. primary light sources. In particular, the Office Action focuses on column 7, lines 3-1 1 of 
Grace for a teaching of a metal layer functioning as a reflective layer. See August 4, 2009 Office 
Action at 12. However, the disclosure in column 7, lines 3-11 constitutes nothing more than 
reference to an existing form of LCD devices, namely reflective LCD devices. 

Reflective LCD devices operate differently from OLEDs. In reflective LCDs, a mirror is 
placed behind the LCD layer to reflect ambient light or light from an external source. The light 
enters the LCD layer, reflects off the mirror and travels back through the LCD layer. OLEDs, by 
contrast, are self-luminescent so they do not require light from an external source. A typical 
OLED comprises an organic light-emitting material disposed between a cathode layer that can 
inject electrons and an anode layer that can inject holes. 
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Accordingly, the sections of Grace cited in the most recent Office Action are not 
applicable to the present claims and withdrawal of the rejections based upon Grace are kindly 
requested 

E. Conclusion 

Winans, Mishima and Grace cannot be used to support a rejection of claims 1-9, 11-13, 
15, 23-24, 28 and 30 under 35 U.S.C. § 103(a) because the cited references do not teach or 
suggest the limitation of a metal layer and upper substrate layer disposed such that light 
generated as a result of electroluminescence directed towards the metal layer through the upper 
substrate layer is reflected back to the at least semi-transparent upper electrode layer for 
enhancing light output from the flexible organic light emitting device. Moreover, the sections of 
Grace cited in the most recent Office Action are not applicable to the present claims because they 
pertain to entirely different technology, namely LCDs, not OLED technology as presently 
claimed. 



VHL CLAIMS APPENDIX 

A complete listing of the claims involved in this appeal are attached to this Appeal Brief 
as Appendix A. 
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IX. EVIDENCE A PPENDIX 

Applicants submit the following evidence: 

U.S. Patent Application Publication No. 2002/0173354 (Winans) as Appendix B; 
U.S. Patent No. 6,856,086 (Grace) as Appendix C; and 

U.S. Patent Application Publication No. 2003/0178937 (Mishima) as Appendix D. 

X. RELATED PROCEEDINGS APPENDIX 

Applicant states that there are no relevant related proceedings and therefore no Related 
Proceeding Appendix is hereby attached. 

XI. CONCLUSION 

It is respectfully requested that the panel return a decision concurring with Appellants' 
position that no prima facie case of obviousness has been set forth. Reliance on Winans, Grace 
and Mishima cannot be used to support a rejection under 35 U.S.C. § 103(a) because the cited 
references do not teach the limitation of a metal layer and upper substrate layer disposed such 
that light generated as a result of electroluminescence directed towards the metal layer through 
the upper substrate layer is reflected hack to the at least semi-transparent upper electrode layer 
for enhancing light output from the flexible organic light emitting device. Moreover, the 
sections of Grace cited in the most recent Office Action are not applicable to the present claims 
because they pertain to entirely different technology, namely LCDs, not OLED technology as 
presently claimed. 

The rejections should be withdrawn, in light of the arguments, points, and authorities 
presented in this Appeal Brief. 
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XII. ORAL HEARING 

An Oral Hearing is requested. 



Date: February 4, 2010 



Respectfully submitted, 



Mitchell P. Brook 
Reg. No. 32,967 

Eric L. Lane 
Reg. No. 56,399 



Luce, Forward, Hamilton & Scripps LLP 
11988 El Camino Real, Suite 200 
San Diego, CA 92130 
Phone: (858) 720-6300 
Fax: (858) 720-6306 
E-mail: mbrook@luce.com 



Attachments: 

Appendix A: Claims on Appeal 
Appendix B: Evidence 
Appendix C: Evidence 
Appendix D: Evidence 
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Appendix A 

1. (Previously Presented) A flexible organic light emitting device comprising: 
a flexible substrate, 

a lower electrode layer on said flexible substrate, 

an upper electrode layer that is at least semi-transparent, 

an organic region between said lower electrode layer and said upper electrode layer, in 
which electroluminescence can take place when a voltage is applied between said lower 
electrode layer and said upper electrode layer, 

wherein said flexible substrate comprises a metal layer and an upper substrate layer 
comprising a material selected from the group consisting of a plastic layer, a polymer layer and a 
dielectric layer, wherein the lower electrode is formed on the upper substrate layer; and 

further wherein said metal layer and said upper substrate layer are disposed such that 
light generated as a result of said electroluminescence directed towards said metal layer through 
said upper substrate layer is reflected back to said at least semi-transparent upper electrode layer 
for enhancing light output from the flexible organic light emitting device. 

2. (Previously Presented) The flexible organic light emitting device of claim 

1, wherein at least one of said upper and lower electrodes has an interfacial modified surface for 
enhancing charge carrier injection. 

3. (Previously Presented) The flexible organic light emitting device of claim 

2, wherein said interfacial modified surface is formed by modifying said at least one of the upper 
or lower electrodes comprises a metal electrode, and said metal electrode is modified using 
inorganic or organic materials or a TCO. 

4. (Previously Presented) The flexible organic light emitting device of claim 
1, wherein said metal layer is comprised of an aluminum layer, and the upper surface layer is 
comprised of a plastic layer, wherein the plastic layer is laminated to or coated with the 
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aluminum layer, and the plastic layer is positioned between the lower electrode layer and the 
aluminum layer. 

5. (Previously Presented) The flexible organic light emitting device of claim 
1, wherein said metal layer is comprised of a steel foil. 

6. (Previously Presented) The flexible organic light emitting device of claim 1 
wherein said upper substrate layer further functions as an electrical isolation layer between said 
metal layer and said lower electrode layer. 

7. (Previously Presented) The flexible organic light emitting device of claim 
6, wherein said upper substrate layer is a spin-coated polymeric layer or a dielectric layer. 

8. (Previously Presented) The flexible organic light emitting device of claim 
5, wherein the upper substrate layer further functions as an isolation layer between said steel foil 
and said lower electrode layer. 

9. (Original) The flexible organic light emitting device of claim 1, wherein said 
upper electrode layer is transparent. 

10. (Original) The flexible organic light emitting device of claim 1, wherein said 
upper electrode layer is a semitransparent or transparent anode. 

11. (Original) The flexible organic light emitting device of claim 1, wherein said 
upper electrode layer is a semitransparent or transparent cathode. 

12. (Original) The flexible organic light emitting device of claim 1, wherein said 
upper electrode layer is a multilayer structure comprising at least one semitransparent or 
transparent conductive film. 
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13. (Previously Presented) The flexible organic light emitting device of claim 

12, wherein said multilayer structure comprises an index- matching layer of a material having a 
refractive index chosen such that said light output is further enhanced, and a charge carrier 
injection layer. 

14. (Previously Presented) The flexible organic light emitting device of claim 

13, wherein said index-matching layer comprises an organic material having a refractive index 
effective for enhancing light output. 

15. (Previously Presented) The flexible organic light emitting device of claim 
13, wherein said index-matching layer comprises an inorganic material having a refractive index 
effective for enhancing light output. 

16. (Previously Presented) The flexible organic light emitting device of claim 
13, wherein said multilayer structure is an anode and said charge carrier injection layer is a hole 
injection layer. 

17. (Previously Presented) The flexible organic light emitting device of claim 

16, wherein said hole injection layer comprises a high work function metal or a transparent 
conductive oxide (TCO). 

18. (Previously Presented) The flexible organic light emitting device of claim 

1 7, wherein said high work function metal is gold or silver. 

19. (Previously Presented) The flexible organic light emitting device of claim 
17, wherein said TCO is metal oxide selected from the group consisting of indium-tin-oxide 
(ITO), zinc-indium-oxide, aluminum-doped zinc oxide, Ga-In-Sn-O, Sn0 2) Zn-In-Sn-O, and Ga- 
In-O. 

20. (Canceled) 
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21. (Previously Presented) The flexible organic light emitting device of claim 
16, wherein said hole injection layer comprises an organic material effective for hole injection or 
an inorganic material effective for hole injection, or a combination of inorganic and organic 
materials that are effective for hole injection. 

22. (Canceled) 

23. (Previously Presented) The flexible organic light emitting device of claim 
13, wherein said multilayer structure is a cathode and said charge carrier injection layer is an 
electron injection layer. 

24. (Previously Presented) The flexible organic light emitting device of claim 

23, wherein said electron injection layer comprises a low work function metal. 

25. (Previously Presented) The flexible organic light emitting device of claim 

24, wherein said low work function metal is a rare earth metal and said index-matching layer 
comprises tris-(8-hydroxyquinoline) aluminum (Alq3) or N,N'-di (naphthalene- 1 -yl)-N,N'- 
diphenylbenzidine (NPB). 

26. (Canceled) 

27. (Previously Presented) The flexible organic light emitting device of claim 
23, wherein said cathode comprises a silver layer and said electron injection layer is comprised 
of a calcium sub-layer over a lithium fluoride sub-layer, the silver layer being formed over the 
calcium layer. 

28. (Previously Presented) The flexible organic light emitting device of claim 
1, wherein said organic region comprises a hole transporting layer and an emissive layer and/or 
an electron transporting layer. 
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29. (Canceled) 



30. (Previously Presented) The flexible organic light emitting device of claim 
1, wherein said organic region comprises (i) a hole transporting layer, (ii) an emissive layer, and 
(iii) an electron transporting layer. 
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(57) 



ABSTRACT 



A display includes a front panel sad a back panel with a Sight 
control material in between. One of the panels includes a 
rigid substrate, for example made of glass or rigid plastic. 
The other of the panels includes a flexible substrate, for 
example made of a flexible plastic film. The panel with the. 
flexible substrate may be made by a roii-to-roll process, with 
various fabrication operations formed while the flexible 
substrate is stiii part of a web of materia). The panel with the 
rigid substrate may be separately fabricated, then combined 
with the other panel on the web through a pick and place 
operation thai accurately locates the front pane! relative to 
the back panel. The display may be any of a variety of 
displays, such as liquid crystal displays (LCDs), and elec- 
troluminescent displays, such as polymer light emitting 
devices (PLEDs) aod organic light emitting devices 
(OLEDs). 

63 Claims, 11 Drawing Sheets 
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ABSTRACT 



cs anode, one or more 
ic compound layers containing at least it light-emitting 
layer, arid a transparent cathode on a flexible support sub- 
sists having a linear thermal expansion coefficient of 20 
ppai/ 3 C. or less, water permeability of 0.01 g/m 2 day or 
less, aad oxygen permeability of 0.01 cc/m a -day-atim or less. 
The flexible support substrate is constituted by a metal foil 
provided with an insulating layer on one or boils surfaces 
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